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INTRODUCTION
This paper describes the construction of synthetic datasets created for use in estimation of the LIMEW for France for the years 1989 and 2000. This work was carried out for a project supported by the Sloan Foundation to produce international comparisons of economic wellbeing. Construction of LIMEW estimates requires a variety of information for households. In addition to basic demographics, the estimation process requires information about income, transfers, taxes, time use, and wealth. No single data set has all the required data for France.
Thus, in order to produce LIMEW estimates, a synthetic data file is created from various source data sets with statistical matching. 1 This paper is organized as follows. Each section of the paper details four statistical matches in turn: wealth and time use matches for 1989 and 2000 for France. The source datasets are described and their demographic characteristics are compared. Then the quality of the match is reviewed for each.
WEALTH MATCH

Data and Alignment
The matching unit for the wealth match (and the unit of analysis for the LIMEW) is the household. The source data sets for the wealth match for the 1989 French LIMEW estimates are the 1989-90 BDF and the 1992 EAF. The 1989-90 BDF is used since it has income data for 1989. The 1989-90 BDF file has records for 24,595 individuals in 9,038 households. These records represent 54,658,197 individuals in 21,201,890 French households after weighting. The 1992 EAF contains 9,530 household records. Many of the wealth and income variables were categorical. In these cases, we replaced those above the median category with a random draw from a Pareto distribution within the record's category range. We dealt with the missing values 2 in the data with the method of multiple imputation with chained equations. We created five implicates for each record for a total of 47,650 records. This translates to 22,145,405 households when weighted. In order to perform a successful match, the candidate data sets must be well aligned in the strata variables used in the match procedure. 3 For the 1989 French wealth match, strata variables are homeownership, age of the household head, educational achievement of the household head, family type, and household income. Table 1 compares the distribution of households by these five variables in the two data sets. Since both surveys are regionally representative samples carried out three years apart, we can expect them to be reasonably well aligned.
The largest differences between the two surveys are in terms of income category, with those at the lower and higher ends of the household income distribution making up a smaller proportion of the EAF sample than of the BDF, while those in the middle income categories make up a larger proportion. These misalignments can make matching a challenge, because it ensures that, for example some households with less than 50,000 Francs 4 annual income in the BDF will be matched with households in the middle income categories in the EAF, thereby slightly exaggerating the wealth profile of the lower end of the income distribution (corresponding effects can be expected at the upper end of the income distribution). The other strata variables are better aligned, with home ownership and family type having one percent or less difference between the surveys. The former is especially significant for the wealth match, of course, since home ownership constitutes a major proportion of most households' assets. Table 2 shows a more detailed breakdown of the alignment of the two surveys, using four of the five strata variables (and replacing more detailed age categories with elder/non-elder indicator variable). Here we can see that the higher prevalence of young homeowners in the BDF is concentrated among married couples, with by far the largest absolute differences, especially 2 Variables with missing values were: home ownership, dwelling type, household income class, home value, and most of the asset value variables. 3 Statistical matching is done first within subsets of the two data sets defined by key variables, which are referred to as strata variables. 4 All monetary values are in nominal French Francs for 1989 and in nominal Euros for 2000. among the less educated. We can see that the quality of the match will likely be worst according to educational achievement.
Match QC
Turning to the results of the match, we first look to the distribution of matched records by matching round in Table 3 . Earlier rounds occur in the most detailed cells (Round 1 occurs within cells that incorporate all five strata variables). The majority of the matches usually happen in the earliest rounds, but generally a much greater percentage than in this case. Only 92% of the records are matched in the first five rounds. This demonstrates the effect of the misalignment noted above. This fact means that although most of the wealth records will be assigned to records that are similar in age, education, family type, home ownership and income to their donor records, a great many will be mismatched in one or more of these dimensions. In all, twenty-two rounds of matching were required to match every donor record. The final round includes all those recipient records for which no match could be found. In the latter case, each recipient record was assigned the average value from the corresponding subcell in the donor data set for each variable. We can see in Figure 1 that the overall distribution of net worth is well carried over into the match file. In fact, it is impossible to see differences at all at this level of detail. Table 4 provides a closer comparison of the distribution of net worth in the EAF and the matched file. The p75/p50 and p90/p50 ratios are quite close, but the others are not as good. It appears that the bottom tail of the wealth distribution in the matched file is somewhat thinner than in the EAF. For example, p10 for net worth in the matched file is 285F, while it is 1,304F in the EAF.
The Gini coefficient is quite close, 0.681 in the matched file, compared to 0.677 in the EAF. Table 5 breaks down the mean and median of the five asset and two debt classes that make up net worth in the wealth match. 5 We can see that for all eight variables the difference in the matched and the source file's mean is small, less than 3% in all cases. For median values, only assets 1 and 3 are non-zero. Asset 3 is almost four percent smaller in the matched file, but this amounts to less than 2,000F. The most important asset, asset 1, is precisely matched, and the median net worth is off by 2.8%, but again, this represents a small absolute difference of just 8,000F.
Examination of the quality of the match within population sub-groups shows generally good results. Figure 2 displays ratios of mean net worth between the matched file and the EAF for the five strata variables. With one exception, the ratios of mean net worth within subcategories of the five strata variables are all within 10% of unity. The fourth income group (from 100,000 to 130,000 Francs in household income) has 15% lower net worth in the matched file than in the EAF. Table 6 has the actual numbers, and we can see that this represents a substantial difference of 79,000F. The median net worth for this group in the matched file is 18% smaller than that of the EAF, though this difference is less than 63,000F. The second group in the homeowner panel of Figure 2 is homeowners. We can see that they have 3.2% smaller net worth in the matched file than in the EAF. We see in Table 6 that this translates to 30,000F less average net worth for homeowners in the matched file. The corresponding difference in medians is 8,000F. Those households with elderly heads have 6% lower mean net worth in the matched file than in the EAF. Consulting Table 6 , we see that this means 40,000F smaller net worth, while their median net worth is 9.5% lower than in the EAF (a 39,000F difference). For judging the accuracy of the match in preserving the distribution of wealth by sub-groups, Table 6 displays the ratios of mean and median values for the strata variables' categories. The renter-owner ratios of mean and median values are well-carried over, while the ratios for the elder/non-elder ratio are as well. The ratios by household income group are surprisingly well reproduced in the match file, considering the misalignment in this variable. The rest of the ratios' values in the EAF are reasonably well represented in the match file. The extent to which the match file reproduces the distribution of net worth within matching cells is demonstrated in Figure 3 . 6 We can see that, although the tails are attenuated somewhat, the distribution is well preserved in the matching process, even at this level of detail.
Overall, the quality of the match is good. It has its limitations, especially in terms of household income. But the overall distribution is transferred with remarkable accuracy, and the distribution within even small sub-groups is transferred with good precision.
TIME USE MATCH
Data and Alignment
The source data sets for the time use match for the 1989 LIMEW estimates are the 1989-90 BDF and the 1985 EDT. We use individual records from the 1989-90 BDF file, excluding those living in group quarters or in the Armed Forces. Since the EDT covers individuals 15 years old and above, we discard younger individuals from the BDF file. This leaves 19,293 records, which represents 43,496,343 individuals when weighted. The EDT file includes time use data for 16,047 individuals, representing 43,183,035 individuals when weighted. For the time use match, the strata variables are sex, parental status, employment status, marital status, and spouse's employment status. While for the wealth match the matching unit is the household, for the time use match we use individuals. Table 7 compares the distribution of individuals by these variables in the two data sets. We see that the distribution of individuals by sex is very closely aligned in the two surveys. The next closest match is by labor force status, with more employed persons in the EDT. Parental status is also well-aligned. However, the portion of married individuals is much higher in the BDF. Spouse's labor force status, on the other hand, is relatively close (among those with spouses). Clearly marital status is the most troubling in terms of alignment and we can expect there to be some discrepancy between the matched file and the EDT in this variable.
Match QC
Turning to the results of the match, we first look to the distribution of matched records by matching round in Table 8 . The bulk of the matches, 92%, occur in the first round, ensuring as high-quality a match as possible. Table 9 provides a closer comparison of the distribution of weekly hours of household production in the EDT and the matched file. The percentile ratios are almost all equivalent. P75 is slightly off between the matched file (35.93 hours) and the EDT (35.58 hours), a very small difference. The Gini coefficient is extremely close, 0.4875 in the matched file, compared to 0.4866 in the EDT. Table 10 breaks down the mean and median of the three classes that make up total household production in the time use match. 7 We can see that for all four variables the matched and the source file's mean and median are equal.
Examination of the quality of the match within population sub-groups shows generally good results. Figure 4 displays ratios of mean weekly hours of household production between the matched file and the EDT for the five strata variables. When not equal, the ratios of mean weekly hours of household production within sub-categories of the strata variables are all within 5% of unity. Unmarried individuals and those individuals whose spouse is not working have weekly hours that are 5% lower and higher, respectively, in the matched file than in the EDT. Table 11 has the actual numbers, and we can see that these differences amount to one hour a week in each case. However, notice that the median weekly hours of household production for unmarried individuals in the matched file is two hours lower than that of the EDT, for a difference of 13%.
The median weekly hours for those not working is one hour lower in the matched file, a difference of 4%. All other means and medians in the matched file perfectly mirror the EDT. For judging the accuracy of the match in preserving the distribution of household production by subgroups, Table 11 displays the ratios of mean and median values for the strata variables' and household income categories. The larger deviations in ratios are for the categories already mentioned, but they are still small. The rest of the ratios' values in the EDT are perfectly represented in the match file. The extent to which the match file reproduces the distribution of weekly hours of household production within collapsed matching cells is demonstrated in Figure   5 . 8 We can see very little difference between the matched file and the EDT. Thus the distribution of household production is well preserved in the matching process, even at this level of detail.
Overall, the quality of the match is very good. The overall distribution is transferred with remarkable accuracy, and the distributions within sub-groups, such as female non-parent employees, are transferred with good precision. Even in the case of marital status, the transfer of weekly hours of household production is quite precise.
WEALTH MATCH
Data and Alignment
The source data sets for the wealth match for the Missing values have been replaced using the method of multiple imputation with chained equations. 9 This resulted in five replicates for each original observation for a total of 129,015 individual records and 51,525 household records. The 2004 PAT contains 9,692 household records. When the weights are appropriately adjusted, the records in the PAT represent 24,737,820 households. As for the EAF 1992, many of the asset and income values were categorical and so were transformed using the Pareto distribution in the manner described above.
Again, missing values were replaced using the method of multiple imputation with chained equations. 10 This process produced five implicates for each original record, resulting in a total of 48,460 records. The strata variables for this wealth match are homeownership, age, family type, household income, and education. Table 12 shows the distribution of households by these five variables in the two data sets. Both surveys are regionally representative samples carried four years apart, we can expect them to be reasonably well aligned.
We see that as with the 1989 wealth match, the distribution of household income is fairly poorly aligned. In this case, however, the upper and lower income categories are overrepresented in the PAT, while the middle income categories are under-represented, with respect to the BDF. The distribution of the other strata variables is very close in the two surveys, within one percent in all cases but family type. In the latter case, married couples are 1.9% more prevalent in the BDF than the PAT, while male-headed households are 1.3% less prevalent in the PAT. These misalignments carry the cautions mentioned above in terms of what we can expect from the match quality along these dimensions, at least. Table 13 shows a more detailed breakdown of the alignment of the two surveys, using four of the five strata variables (and replacing more detailed age categories with the elder/non-9 Variables with missing values were educational attainment and occupational category. 10 Variables with missing values were occupational category, dwelling type, and nearly all of the financial variables. elder indicator variable). Here we can see that the higher prevalence of homeownership in the BDF is concentrated among younger households, especially single male-headed. Based on these observations of the alignment, we can expect that the worst misallocation of wealth variables will be by homeownership and household income.
Match QC
The match itself required twenty rounds of matching to complete and was 85 percent done after the first round (see Table 14 ), within one of 162 very detailed matching cells (formed by combinations of all five strata variables). After five rounds over 95% of the records were matched. These characteristics of the matching process indicate that the quality of the match should be good. Table 15 and Figure 6 begin to show that this is in fact the case. The distribution of net worth has been fairly well-preserved. There are very small discernible differences in the density of log net worth between the PAT and the matched file ( Figure 6 ). Percentile ratios are closely carried over (Table 15 ). The differences in the ratios between the matched file and the PAT, are due to the lower half of the distribution in the matched file having larger values than the PAT and vice versa for the upper half of the distribution. For example, the p10 value for net worth in the matched file is €375, as opposed to €354 in the PAT file, while the p90 is €348,645 and €349,089 in the match file and the Pat, respectively. The Gini coefficients are, nonetheless, almost identical. The components of net worth are well carried over into the matched file (see Table 16 ). The largest difference in means is for debt 1, home debt, which is 10% (€1,000) lower in the matched file. The rest are within 2% of the PAT. The largest difference in the medians is for asset 1 which is 14.5% (€5,500) lower in the matched file. Figure 7 shows the ratio of mean net worth in the matched file to the PAT by strata variable categories. As we can see, average values of net worth for various demographic groups has been fairly well reproduced in the match file, with generally small variations between the matched file and the PAT. In most cases the differences are within 5%. Exceptions include maleheaded households, with 7.2% lower net worth in the matched file, elders with 7% greater net worth, renters with 9.7% greater net worth in the matched file, and household heads with less than a baccalaureate, with 5.8% greater net worth. The greatest differences are by household income category. Households with between €10,000 and €20,000 in household income per year have 7.4% lower net worth in the matched file, while those with between €30,000 and €60,000 and greater than €60,000 in household income per year have 10.3% and 17.8% greater net worth in the matched file, respectively. These relatively large differences are due to the misalignment in household income categories between the two files noted above.
The comparison of mean and median net worth by strata variable categories is found in Table 17 . The ratios of mean net worth by category are very similar between the PAT and the matched file. The most notable difference is the ratio between non-elder and elder mean household net worth. While the means in the matched file differ considerably from the PAT, the relative position of the non-elders vis-à-vis elders is preserved. The matched file to PAT ratios in median values are somewhat more concerning. Non-elders have 13% lower median net worth in the matched file (a €8,400 difference), while households between €10,000 and €20,000 in household income per year have 27% lower median net worth (€8,800). However, the ratios of non-elder to elder median net worth are close enough and the ratios of the individual income categories to the highest category are well reproduced in the matched file.
Finally, Figure 8 shows the distribution of log net worth within collapsed matching cells (by family type, homeownership, and age). The distributions have been carried over very well.
The most obvious difference is that the lower tails of the distributions have not been carried over completely in some of the larger cells (for example, non-elder renter married couples). The bulk of the distribution is quite well carried over, however.
Overall, the match has provided us with a fair representation of the original distribution of wealth in the PAT. The differences we observe are small enough not to affect the outcome of the final analysis of the LIMEW greatly.
TIME USE MATCH
Data and Alignment
The source data sets for the time use match for the 2000 LIMEW estimates are the 2000 BDF and the 1999 EDT. We use individual records from the 2000 BDF file, excluding those living in group quarters or in the Armed Forces. Since the EDT covers individuals 15 years old and above, we discard younger individuals from the BDF file. This leaves 103,320 records, which represents 47,659,195 individuals when weighted. The EDT file includes time use data for 15,466 individuals, corresponding to 47,302,220 individuals when weighted. Due to missing values, 11 we used multiple imputation with chained equations on the 1999 EDT. For the time use match, the strata variables are sex, parental status, employment status, marital status, and spouse's employment status. While for the wealth match the matching unit is the household, for the time use match we use individuals. Table 18 compares the distribution of individuals by these variables in the two data sets. Since the two surveys were carried out just one year apart, we can expect them to be well-aligned. We see that the distribution of individuals by sex is only slightly different in the two surveys. Parents are much less prevalent in the BDF than in the EDT (by 7.5%). The employed are slightly under-represented by 2.1%, in the EDT relative to the BDF.
The portion of married individuals is lower in the EDT, by 1.8%. The difference in spouse's labor force status is quite small (0.4%). The difference in parental status, possibly reflecting different sampling frames, is the greatest cause for concern in terms of the potential match quality, but the alignment overall is good. Table 19 shows the distribution of matched records by matching round. The fact that only seven rounds were required to complete the match is a promising sign for the quality of the match.
Match QC
Indeed, 90.8 percent of records were matched in the first round of matching. The overall distribution of weekly hours of household production in the matched file is very close to that in the EDT, based on the percentile ratios and Gini coefficients displayed in Table 20 . Only the p90/p50 ratio is off, by very little. The Gini coefficient is off by only 0.01 Gini points. The mean and median weekly hours of household production and its three components are exactly carried over to the matched file from the EDT (see Table 21 ). Figure 9 displays ratios of mean weekly hours of household production by the strata variables, as well as household income and education. In terms of the strata variables, the match looks very good for each one. With one exception the matched file exactly reproduces the EDT. Non-parents have 6% greater average weekly hours of household production in the match file. In terms of household income and education, the differences are greater, but still mostly within 10%. The lowest household income category is the farthest off, 18% lower in the matched file than in the EDT, while the highest 11 The one variable with missing values was household income. income category and those with greater than baccalaureates had 13% and 12% greater weekly hours of household production, respectively, in the matched file than in the EDT. Table 22 gives us a closer look at the numbers behind Figure 9 , showing the mean and median weekly hours of household production by the strata variables, plus education and household income. Here we can see that the 6% difference in mean weekly hours for non-parents translates to one hour per week, as do the differences by education and income for the most part.
The exceptions are for those households with less than €10,000 (four hours less) and more than €50,000 and greater than baccalaureate (two hours more). The ratios by strata variables are correspondingly well reproduced in the matched file. As we can see, the ratios of matched to EDT medians are unity for all the strata variable categories except non-parents. For the latter the difference is 7%, but still only a one hour difference. The differences for non-strata variables are again larger, with those with less than a baccalaureate registering two hours less per week and those with greater than a baccalaureate one more at the median in the matched file, while those in households with less than €10,000 incomes have six fewer, those in households with €10,000 to €20,000 two fewer, and those with €20,000 to €30,000 and greater than €50,000 two more hours of household production. The ratios of household income categories to the highest category are thus not well-retained in the matched file.
Finally, Figure 10 displays the distributions of household production weekly hours in collapsed matching cells (by sex, parent, and employment status). There are few noticeable differences between the EDT and the matched file, indicating that even within cells, there has been good transference of the distributions of household production. In many of the cells the upper tail has not been well-transferred.
In summary the reproduction of the weekly hours of household production in the EDT in the matched file is very good. The remaining differences are small, and will not greatly impact the final LIMEW estimates for France. 
Tables
